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(57) An optical disk playing apparatus which per- 
forms at least a focusing servo operation for reading 
light as a servo operation and irradiates the reading light 
onto one optical disk, receives reflected iight from the 
optical disk by a pickup to obtains a light receiving sig- 
nal, moves an irradiated position of the reading light onto 
the optical disk to cross tracks on the disk; generates a 
tracking error signal in response to the reading signal 
during the track crossing; compares the tracking error 
signal with a threshold value; and determines the type 
of the optical disk in accordance with the number of puls- 
es in the compared result signal within a predetermined 
period from start of the track crossing. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 5 

[0001] This invention relates to an optical disk playing 
apparatus for automatically discriminating one optical 
disk to be either of two types of optical disks which have 
different recording densities for recoding information so 10 
as to play the one optical disk, and a method for discrim- 
inating the type of a disk. 

2. Description of the Related Art 

[0002] In a disk playing apparatus capable of playing 
both optical disks, a CD (compact disk) and a DVD (dig- 
ital versatile disk), which have different recording den- 
sities, when an optical disk is set to the playing appara- 
tus, the playing apparatus discriminates the type of the 
set disk between a CD and a DVD. 
[0003] A typical method for discriminating an optical 
disk in the playing apparatus utilizes a fact that the CD 
and DVD have different pit lengths formed on their sur- 
faces. Specifically, when the disk is rotated at a pre- 
scribed rotation speed, the maximum or minimum pit 
length is measured from the disk, and the type of the 
disk is discriminated in size o- The pit length. In another 
method, after the maximum cr minimum pit length has 
been detected, the roiaz-z- sneed of a spindle motor is 
controlled such that a tirr-e length of the pit becomes 
constant, and the type of the disk is discriminated from 
the controlled rotation speed. Further, in a known meth- 
od, the type of the disk is discriminated by utilizing that 
a PLL (phase locked loop) circuit is locked when a pit 
with a predetermined length is read out. 
[0004] In any method for discriminating the type of the 
disk by utilizing difference of pit lengths as described 
above, after a disk has been set to the playing appara- 
tus, the disk must be controlled to be rotated to a pre- 
determined rotation speed such as a prescribed rotation 
speed. Therefore, there is a problem in that a result of 
the discrimination of the disk type cannot be necessarily 
obtained before rotation speed of the disk reaches the 
predetermined rotation speed. Further, there is another 
problem in that considerably long time is required f or dis- 
criminating the type of the disk since control of a tracking 
servo system and a focusing servo system must be per- 
formed progressively to a condition where the tracking 
and focusing errors are within tolerance so that the pits 
on the disk are read out by a pickup. 

SUMMARY OF THE INVENTION 

[0005] Therefore, an object of the present invention is 
to provide an optical disk playing apparatus and a meth- 
od for discriminating an optical disk, where the type of 
the optical disk can be discriminated within a compara- 



tively short time. 

[0006] According to the present invention, there is 
provided an optical disk playing apparatus for automat- 
ically discriminating one optical disk to be either of two 
types of optical disks which have different recording 
densities so as to play the one optical disk in accordance 
with the discriminated result, comprising: pickup means 
for irradiating reading light onto the one optical disk, and 
receiving reflected light from the one optical disk to out- 
put a light receiving signal; servo means for controlling 
the pickup means to perform at least a focusing servo 
operation for the reading light as a servo operation; mov- 
ing means for controlling an irradiated position of the 
reading light by the pickup means onto the one optical 
disk to cross tracks which are formed on the one optical 
disk, tracking error signal generating means for gener- 
ating a tracking error signal in response to the light re- 
ceiving signal from the pickup means during the track 
crossing of the irradiated position; binarizing means for 
comparing the tracking error signal with a threshold val- 
ue; and determining means for determining the type of 
the optica! disk in accordance with a number of pulses 
output from the binarizing means within a predeter- 
mined period from start of the track crossing of the irra- 
diated position. 

[0007] According to the present invention, there is 
provided a method for discriminating at least two types 
of optical disks which have different recording densities, 
the method comprising: performing at least a focusing 
servo operation for reading light as a servo operation, 
irradiating the reading light onto one optical disk, receiv- 
ing reflected light from the one optical disk to obtain a 
light receiving signal; moving an irradiated position of 
the reading light onto the optical disk to cross tracks 
which are formed on the optical disk; generating a track- 
ing error signal in response to the light receiving signal 
during the track crossing of the irradiated position; com- 
paring the tracking error signal with a threshold value to 
generate a binarized signal; and determining the type of 
the one optical disk in accordance with a number of puls- 
es in the binarized signal within a predetermined period 
from start of the track crossing of the irradiated position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] 

Fig. 1 is a block diagram illustrating an arrangement 
of an optical disk playing apparatus according to the 
present invention. 

Fig. 2 shows an optical system of a pickup of the 
playing apparatus shown in Fig. 1 . 
Fig. 3 shows the light receiving surface of a photo- 
detector of the pickup shown in Fig. 2. 
Fig. 4 is a block diagram specifically illustrating a 
part of the playing apparatus shown in Fig. 1 . 
Fig. 5 is a flowchart illustrating an operation for dis- 
criminating the type of a disk performed by a system 
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control circuit. 

Figs. 6A and 6B show respective waveforms of a 
tracking error signal and a binarized signal when a 
disk is a CD. 

Figs. 7A and 7B show respective waveforms of a 
tracking error signal and a binarized signal when a 
disk is a DVD. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0009] Hereinafter, preferred embodiments of the 
present invention will be described in detail with refer- 
ence to the drawings. 

[0010] Fig. 1 shows an arrangement of an optical disk 
playing apparatus to which the present invention is ap- 
plied. In the playing apparatus, a pickup 1 irradiates la- 
ser light onto an optical disk 2, receives reflected light 
of the laser light from the disk 2, and generates a signal 
depending on an intensity of the received light. The op- 
tical disk 2 is rotationally driven by a spindle motor 4. 
Either of a CD and a DVD can be used as the optical 
disk 2. Herein, the term "CD" includes any kind of a CD 
such as CD-R or CD-ROM, and "DVD" includes any kind 
of a DVD such as DVD-R or DVD-ROM. 
[001 1 ] In an optical system of the pickup 1 , as shown 
in Fig. 2, two semiconductor laser devices 11 and 1 2 are 
provided. The first semiconductor laser device 1 1 emits 
a first laser beam having a wavelength of 650nm fa*- a 
DVD. The second semiconductor laser device " 2 e~ as 
a second laser beam having a wavelength of 730nrr. for 
a CD. The semiconductor laser devices 11 and 12 are 
selectively driven by drive circuits 26 and 27 in response 
to commands from a system control circuit 5 as de- 
scribed later. 

[001 2] The first laser beam emitted from the first sem- 
iconductor laser device 11 reaches a prism 14 for com- 
bining optical paths through a first grating 13. The first 
grating 13 is provided for dividing the first laser beam 
into a plurality of luminous fluxes (zero-order light and 
± first-order lights). The zero-order light is a main beam 
where the incident first laser beam has been passed 
through the grating directly, and used to perform a fo- 
cusing servo operation and generate a reading signal. 
The ± first-order lights are sub beams created due to 
diffraction of the first laser beam, and used to perform 
a tracking servo operation with a differential push-pull 
method together with the zero-order light. The optical 
path combining prism 14 passes the first laser beam 
therethrough in the forward direction of the beam. 
[001 3] The second laser beam emitted from the sem- 
iconductor laser device 1 2 reaches the optical path com- 
bining prism 14 through a second grating 15. The sec- 
ond grating 15 is provided for dividing the second laser 
beam into a plurality of luminous fluxes (zero-order light, 
and ± first-order lights). In the case of the second laser 
beam similarly as the first laser beam, the zero-order 
light is a main beam where the incident second laser 



beam has been passed through the grating directly, and 
used to perform the focusing servo operation and gen- 
erate a reading signal. The ± first-order lights are sub 
beams created due to the diffraction of the second laser 

5 beam, and used to perform the tracking servo operation 
with a differential push-pull method together with the ze- 
ro-order light. The optical path combining prism 14 re- 
flects the incident second laser beam at substantially 
right angle to the beam. The forward direction of the re- 

10 fleeted laser beam is equal to the forward direction of 
the first laser beam described above, or the direction of 
the optical disk 2 as a recording medium. 
[0014] A beam splitter 16, a collimator lens 17, and 
an objective lens 1 8 are arranged between the optical 

15 path combining prism 14 and the optical disk 2. The 
beam splitter 1 6 passes the laser beam from the optical 
path combining prism 14 directly toward the optical disk 
2. 

[001 5] The collimator lens 1 7 converts the laser beam 
20 from the beam splitter 1 6 into a parallel light and sup- 
plies it to the objective lens 18. The objective lens 1 8 is 
a bifocal lens, and converges the laser beam as a par- 
allel light onto a recording surface of the disk 2. The laser 
beam reflected at the recording surface of the disk 2 is 
25 converted into a parallel light by the objective lens 18 
and the collimator lens 17, and then reflected by the 
beam splitter 1 6. The beam sphtter 1 6 reflects the re- 
flected laser beam at an angle of about 90 degrees to 
incidence of the beam. A cylindrical lens 19 and a pho- 
30 todetector20 are arranged in that order in the direction 
of the laser beam reflected by the splitter 1 6. The cylin- 
drical lens 19 is an astigmatic generation element for 
generating astigmatism. 

[0016] The pickup 1 is further provided with an actu- 
35 ator 10 including a focusing portion for shifting the ob- 
jective lens 18 in a direction of its optical axis and a 
tracking portion for shifting the objective lens 18 in a ra- 
dius direction of the disk perpendicular to the optical ax- 
is. 

40 [0017] The photodetector 20 includes a light receiving 
unit 21 for receiving the main beam and light receiving 
units 22 and 23 for receiving the sub beams arranged 
to sandwich the unit 21 as shown in Fig. 3. The light 
receiving unit 21 has a four-divided surface for receiving 

45 |jght. Two directions of the four-division are correspond- 
ing to the line of the radius of the disk and tangential line 
of the track, respectively. The light receiving unit 21 in- 
cludes four light receiving elements 21a-21d corre- 
sponding to the respective portions of the four-divided 

so surface. 

[0018] Output signals from the light receiving units 
21-23 are supplied to a head amplifier 6 and a servo 
circuit 8. The head amplifier 6 obtains an RF (radio fre- 
quency) signal in accordance with output signals from 
55 the light receiving elements 21 a-21 d of the light receiv- 
ing unit 21 as described later, amplifies the signal to be 
an RF signal Rf, and supplies it to an information data 
reproducing circuit 9. 
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[0019] The information data reproducing circuit 9 re- 
stores data recorded on the optical disk 2 by binarizing 
the RF signal Rf output from the head amplifier 6 and 
then performing demodulation and error correction of 
the binarized signal. Further, the circuit 9 reproduces in- 5 
formation data (for example, video, audio, and computer 
data) by performing information data decode for the re- 
stored data, and outputs the data as the reproduced in- 
formation data. 

[0020] The servo circuit 8 has a focusing error signal 10 
generating circuit 24 and a tracking error signal gener- 
ating circuit 25 as shown in Fig. 4. The focusing error 
signal generating circuit 24 generates a focusing error 
signal FE indicating focusing error of a beam spot on 
the recording surface of the optical disk 2 in accordance *s 
with respective output signals from the light receiving 
elements 21a-21d of the light receiving unit 21. The 
tracking error signal generating circuit 25 generates a 
tracking error signal TE indicating error of beam spot on 
the optical disk 2 from the center position of the track in 
the radius direction of the disk in accordance with the 
respective output signal from the light receiving units 22 
and 23. These error signals are supplied to the servo 
circuit 8. Also, the tracking error signal generating circuit 
25 supplies the tracking error signal TE to a binary circuit 
86. 

[0021 ] The binary circuit 86 binaraizes the tracking er- 
ror signal TE. That is, the circuit 86 generates a bina- 
rized signal The binarized signal has a pulse waveform 
of whlcr a logic level is "1" when a signal level of the 
tracking error signal TE is equal to or higher than a pre- 
determined level TH, and "0" when it is lower than TH. 
An output terminal of the binary circuit 86 is connected 
to an edge counter 87. The edge counter 87 is a counter 
that counts a front edge of the binarized signal output 
from the binary circuit 86. The edge counter 87 starts 
counting in response to a command from the system 
control circuit 5. The counted value by the edge counter 
87 is supplied to the system control circuit 5. 
[0022] In the servo circuit 8, as shown in Fig. 4, a fre- 
quency signal FG as an AC signal indicating a current 
rotation speed of the spindle motor 4 for rotating the op- 
tical disk 2 via a turntable is supplied to a rotation speed 
detection unit 81 . The unit 81 generates a rotation speed 
signal indicating a rotation speed of a spindle corre- 
sponding to the frequency signal FG, and the rotation 
speed signal is supplied to the system control circuit 5 
and a rotation speed error signal generating unit 82. The 
unit 82 generates a rotation speed error signal indicating 
a difference between the rotation speed signal and a ref- 
erence rotation speed signal supplied from the system 
control circuit 5, and supplies the rotation speed error 
signal to an equalizer 83. The equalizer 83 generates a 
spindle drive signal SPD in accordance with the rotation 
speed error signal, and supplies the spindle drive signal 
SPD to the spindle motor 4 through a drive circuit 31 
when a switch 84 is turned on. The spindle motor 4 ro- 
tationally drives the optical disk 2 at a rotation speed 



corresponding to the spindle drive signal SPD. The spin- 
dle motor 4 has an AC generator (not shown) which sup- 
plies the frequency signal FG corresponding to the cur- 
rent rotation speed to the servo circuit 8. The spindle 
servo system can rotationally drive the spindle motor 4 
at the rotation speed indicated by the reference rotation 
speed signal supplied from the system control circuit 5. 
[0023] In the servo circuit 8, the focusing error signal 
FE is supplied to an equalizer 74. The equalizer 74 gen- 
erates a focusing drive signal FD and supplies the fo- 
cusing drive signal FD to the drive circuit 29 when a 
switch 75 is turned on. The drive circuit 29 drives the 
focusing portion of the actuator 10 mounted on the pick- 
up 1 in response to the focusing drive signal FD, and 
the focusing portion operates to adjust a focal point of 
the beam spot irradiated onto the disk 2. 
[0024] Further, in the servo circuit 8, the tracking error 
signal TE is supplied to an equalizer 76. The equalizer 
76 generates a tracking drive signal TD and supplies the 
tracking drive signal TD to a drive circuit 30 through an 
adder 79 when a switch 77 is turned on. The drive circuit 
30 drives the tracking portion of the actuator 1 0 mounted 
on the pickup 1 in response to the tracking driver signal 
TD, and the tracking portion moves the position of the 
beam spot irradiated on the disk 2 in the radius direction 
of the disk by just a distance corresponding to a driving 
current based on the tracking drive signal TD. 
[0025] Each of the above switches 75, 77, 84 per- 
forms ON-OFF control action in response to the com- 
mands from the system control circuit 5. The switch 75 
is turned on when the focusing servo is controllably op- 
erated, the switch 77 is turned on when the tracking ser- 
vd is controllably operated, and the switch 84 is turned 
on when the spindle servo is controllably operated. 
[0026] Further, while not shown in Fig. 4, the servo 
circuit 8 generates a slider drive signal SD in response 
to the tracking error signal TE, and supplies the signal 
SD to a slider 1 00 through a drive circuit 28. This causes 
the slider 1 00 to shift the pickup 1 in the radius direction 
of the disk at a rotation speed corresponding to a drive 
current based on the slider drive signal SD. 
[0027] The system control circuit 5, including a micro- 
computer, controls the playing apparatus, and gener- 
ates various control signals depending on operator in- 
puts from an operation unit (not shown) by user and cur- 
rent working condition of the playing apparatus. The ser- 
vo circuit 8 performs servo control operations in re- 
sponse to the various control signals generated in the 
system control circuit 5. 

[0028] In the above arrangement, when the drive cir- 
cuit 26 drives the semiconductor laser device 11 in re- 
sponse to a drive command from the system control cir- 
cuit 5, the first semiconductor laser device 11 emits the 
first laser beam for a DVD, the first laser beam is divided 
into a plurality of luminous fluxes (zero-order light and 
± first-order lights) by the first grating 1 3 as described 
before, and then reaches the collimator lens 1 7 through 
the optical path combining prism 14 and the beam split- 
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ter 16. On the other hand, when the drive circuit 27 
drives the second semiconductor laser device 12 in re- 
sponse to the drive command from the system control 
circuit 5, the second semiconductor laser device 12 
emits the second laser beam for a CD, the second laser 5 
beam is divided into a plurality of luminous fluxes (zero- 
order light and ± first-order lights) by the second grating 
15, and then reflected toward the disk 2 by the optical 
path combining prism 14. The reflected laser beam 
reaches the collimator lens 1 7 through the beam splitter 10 
16. 

[0029] When either of the first or the second laser 
beam is emitted, the laser beam is collimated by the col- 
limator lens 17 and reaches the objective lens 18. The 
objective lens 1 8 focuses the laser beam on the record- *5 
ing surface of the disk 2 and an oval light spot is formed 
on the recording surface. 

[0030] The laser beam, after being modulated and re- 
flected by the information data pit oh the recording sur- 
face of the disk 2, passes through the objective lens 1 8 20 
and the collimator lens 1 7 and returns to the beam split- 
ter 16 which diverges the beam from the optical path 
started from the semiconductor laser device, and enters 
respective light receiving surfaces of the light receiving 
units 21 -23 of the photodetector 20 through the cyiindri- 25 
cal lens 19. The reflected light of zero-order light from 
the disk 2 reaches the light receiving unit 21 , and the 
reflected lights as ± first-order iights from the disk 2 
reach the light receiving units 22 and 23, respectively. 
[0031] In the photodetector or. a ocular light spot is 30 
formed on each of the light receiving surfaces of the light 
receiving units 21-23. For example, as shown in Fig. 3, 
a circular light spot MS of the zero-order light in the in- 
tersection of defining lines of the light receiving surfaces 
of the light receiving elements 21a, 21b, 21c, 21 d is 35 
formed in the light receiving unit 21, and circular light 
spots SS1 and SS2 of the ± first-order lights are formed 
in the centers of light receiving units 22 and 23, respec- 
tively. 

[0032] An RF signal Rf and a focusing error signal FE 40 
are generated in response to respective output signals 
from the light receiving elements 21a-21d of the photo- 
detector20. In addition, a tracking errorsignalTE is gen- 
erated in response to respective output signals from the 
light receiving units 22 and 23. Assuming that respective *s 
output signals of the light receiving elements 21a-21d 
are referred as Aa-Ad in that order, and respective out- 
put signals of the light receiving units 22 and 23 are re- 
ferred as B and C in that order, the RF signal Rf is given 
in the head amplifier 6 by: 50 

Rf=Aa+Ab+Ac+Ad 

the focusing errorsignal FE is given in the focusing error 55 
signal generation circuit 24 by: 



FE=(Aa+Ac)-(Ab+Ad) 

and the tracking error signal TE is given in the tracking 
error signal generating circuit 25 by: 

TE=B-C 

[0033] The focusing error signal FE is supplied to the 
drive circuit 29 through the equalizer 74 as a focusing 
drive signal FD when the switch 75 is turned on. The 
drive circuit 29 shifts the objective lens 18 in the optical 
axis direction to the focusing portion of the actuator 10 
in response to the focusing drive signal FD and adjusts 
the focal point of the beam spot irradiated onto the disk 
2. 

[0034] The tracking error signal TE is supplied to the 
drive circuit 30 through the equalizer 76 as a tracking 
drive signal TD when the switch 77 is turned on. The 
drive circuit 30 shifts the objective lens 1 8 in the radius 
direction of the disk to the tracking portion of the actuator 
10 in response to the tracking drive signal TD and devi- 
ates the position of the beam spot irradiated onto the 
disk 2 thereby. 

[0035] When an optical disk 2 is set on a turntable (not 
shown) in the playing apparatus, the system controj cir 1 
cuit 5 performs the operation for discriminating the type 
of the disk 2. 

[0036] In discrimination of the type of the disk, first the 
system control circuit 5, as shown in Fig. 5, sends an 
emission drive command to a drive circuit 27 (step S11). 
When the emission drive command is supplied to the 
drive circuit 27, the drive circuit 27 supplies a drive cur- 
rent to the second semiconductor laser device 12 in re- 
sponse to the command, causing the second semicon- 
ductor laser device 12 to emit the second laser beam 
for a CD. 

[0037] The system control circuit 5, after the step S11 
has been completed, switches off the spindle servo, 
switches on the focusing servo, and switches off the 
tracking servo (step S1 2). That is, the switch 75 is turned 
on, and switches 77 and 84 are turned off. Since only 
the focusing servo control is operated, the focal point of 
the beam spot by the second laser beam is adjusted on 
the recording surface of the disk 2. 
[0038] The system control circuit 5 sends a command 
for vibrating the objective lens to a voltage application 
circuit 80 in the servo circuit 8 (step S13), and sends a 
count-start-command to the edge counter 87 (step S1 4) . 
The system control circuit 5, after the step S1 4 has been 
completed, determines whether the counted value by 
the edge counter 87 is more than a prescribed value be- 
fore a predetermined period will elapse (step S15). 
[0039] The voltage application circuit 80 supplies a vi- 
bration drive voltage, varying up and down, to the drive 
circuit 30 through the adder 79 in response to the com- 
mand for vibrating the objective lens. This causes the 
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drive circuit 30 to drive the objective lens 1 8 through the 
tracking portion of the actuator 1 0, and shift the objective 
lens 18 in the radius direction of the disk within its mov- 
able range. That is, the irradiated position of the laser 
beam moves back and forth in the radius direction on 5 
the disk 2 and crosses tracks. 

[0040] In the case where the second laser beam for 
a CD is emitted, when the disk 2 is a CD, the tracking 
error signal TE passes through the above predeter- 
mined level TH every time the irradiated position of the 10 
laser beam crosses a track of the disk 2. Therefore, 
when the irradiated position of the laser beam moves in 
the radius direction on the disk 2, the tracking error sig- 
nal TE crossing the predetermined level TH is generated 
as shown in Fig. 6A, the binary circuit 86 generates a 1$ 
binarized signal repeatedly showing 0 and 1 as shown 
in Fig. 6B, and the edge counter 87 counts the front edge 
of the binarized signal (pulse) in response to the count- 
start-command generated at step 1 4. The counted value 
by the edge counter B7 increases and then exceeds the 
determined value within the predetermined period. ~ 
[0041] On the other hand, when the disk 2 is a DVD, 
the second laser beam for a CD is emitted. Even if the 
irradiated position of the laser beam crosses a track of 
the disk 2, the tracking error signal TE varies slightly, 
and the level of the variation of the tracking error signal 
TE does not reach the predetermined level TH as shown 
in Fig. 7 A. Therefore, even if the irradiated position of 
the laser beam moves in the radius direction on the disk 
2, the binary circuit 86 outputs a binarized signal show- 
ing its level kept 0 as shown in Fig. 7B. Further, even if 
the edge counter 87 is in operation condition where it 
counts a front edge of the binarized signal in response 
to the count-start-command, the counted value by the 
counter 87 remains an initial value. 
[0042] When the counted value by the edge counter 
87 is discriminated to be equal to or more than the pre- 
scribed value at step S15, the system control circuit 5 
determines the type of the disk 2 to be a CD (step S16), 
and starts playing operation for the CD (step S17). On 
the other hand, when the counted value by the edge 
counter 87 does not reach the prescribed value, the cir- 
cuit 5 determines the type of the disk to be a DVD (step 

518) , and starts playing operation for the DVD (step 

519) . 

[0043] When starting the playing operation for a CD, 
the emission of the second laser beam from the semi- 
conductor laser device 12 and the focusing servo are 
kept on, the switch 77 is turned on and the tracking servo 
is switched on thereby, the switch 84 is turned on and 
the spindle servo is switched on thereby, and thus a slid- 
er servo (not shown) is switched on. Moreover, an op- 
eration mode of the information data reproduction circuit 
9 is set to a reproduction mode of audio data. When 
starting the playing operation for a DVD, the emission 
of laser beam is switched to the first laser beam from 
the semiconductor laser device 11 , the focusing servo 
is kept ON, the switch 77 is turned on and the tracking 



servo is switched on thereby, the switch 84 is turned on 
and the spindle servo is switched on thereby, and thus 
the slider servo (not shown) is switched on. Moreover, 
the operation mode of the information data reproduction 
circuit 9 is set to a reproduction mode of both audio and 
video data. 

[0044] Although the focusing servo is performed with 
the astigmatism method and the tracking servo is per- 
formed with the three-beam method in the above de- 
scribed embodiments, any other method known in the 
art can be used without limiting to those. In addition, the 
methods for playing a CD and a DVD may be different 
from each other. 

[0045] Although the objective lens is vibrated in the 
radius direction of the disk as the motion for crossing 
the track, the objective lens can be moved only in one 
way, or the pickup 1 can be moved in the radius direction 
of the disk with a slider 1 00. 

[0046] As described hereinbefore, according to the in- 
vention, the type of the optical disk can be discriminated 
independently of the rotation speed set for the optical 
disk, or without waiting arrival of the optical disk to the 
predetermined rotation speed, and the type of the opti- 
cal disk can be discriminated with the optical disk being 
not rotated, consequently the type of the disk can be 
discriminated within a comparatively short time. 
The features disclosed in the foregoing description, in 
the claims and /or in the accompanying drawings may 
both separately and in any combination thereof, be ma- 
terial for realising the invention in diverse forms thereof. 



Claims 

1 . An optical disk playing apparatus for automatically 
discriminating one optical disk to be either of two 
types of optical disks which have different recording 
densities so as to play said one optical disk in ac- 
cordance with the discriminated result, comprising: 

pickup means for irradiating reading light onto 
said one optical disk, and receiving reflected 
light from said one optical disk to output a light 
receiving signal; 

servo means for controlling said pickup means 
to perform at least a focusing servo operation 
for the reading light as a servo operation; 
moving means for moving an irradiated position 
of the reading light by said pickup means onto 
said one optical disk to cross tracks which are 
formed said one optical disk, 
tracking error signal generating means for gen- 
erating a tracking error signal in response to the 
light receiving signal from said pickup means 
during the track crossing of the irradiated posi- 
tion; 

binarizing means for comparing said tracking 
error signal with a threshold value; and 
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determining means for determining the type of 
said optical disk in accordance with a number 
of pulses output from said binarizing means 
within a predetermined period from start of the 
track crossing of the irradiated position. 5 

2. An optical disk playing apparatus according to claim 
1, wherein said reading light is light for an optical 
disk having lower density of said two types of the 
optica! disks. io 

3. An optical disk playing apparatus according to claim 
1, wherein said determining means includes a 
counter for counting output pulses of said binarizing 
means within said predetermined period, and is 

determines said one optical disk as the optical 
disk having lower density of said two types of the 
optical disks when counted value by said counter is ^ 
more than a prescribed value, and determines said 
one optical disk as the other optical disk having 20 
higher density of said two types of the optical disks 
when the counted value by said counter is smaller 
than said prescribed value. 

4. An optical disk playing apparatus according to claim 25 
1, wherein said tracking error signal generating 
means uses the three-beam method. 

5. A method for discriminating at least two types of op- 
tical disks which have different recording densities, 30 
the method comprising: 

performing at least a focusing servo operation 
for reading light as a servo operation, irradiat- 
ing the reading light onto one optical disk, re- 35 
ceiving reflected light from said one optical disk 
to obtain a light receiving signal; 
moving an irradiated position of the reading 
light onto the optical disk to cross tracks which 
are formed on the optical disk; 40 
generating a tracking error signal in response 
to the light receiving signal during the track 
crossing of the irradiated position; 
comparing the tracking error signal with a 
threshold value to generate a binarized signal; *s 
and 

determining the type of said one optical disk in 
accordance with a number of pulses in the bi- 
narized signal within a predetermined period 
from start of the track crossing of the irradiated so 
position. 
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